Processing of recombinant AAV genomes occurs in specific nuclear structures that overlap with foci of DNA-damage-response proteins.
Despite increasing utilization of rAAV vectors in gene transfer applications, several aspects of the biology of these vectors remain poorly understood. We have visualized the conversion of rAAV vector genomes from single-stranded to double-stranded DNA in real time. We report that rAAV DNA accumulates into discrete foci inside the nucleus. These rAAV foci are defined in number, increase in size over time after transduction, are relatively immobile, and their presence correlates with the efficiency of cell transduction. These structures overlap with, or lie in close proximity to, the foci in which proteins of the MRN (MRE11-RAD50-NBS1) complex as well as the MDC1 protein accumulate after DNA damage. The downregulation of MRN or MDC1 by RNA interference markedly increases both the formation of rAAV foci and the extent of rAAV transduction. Chromatin immunoprecipitation experiments indicate that the MRE11 protein associates with the incoming rAAV genomes and that this association decreases upon cell treatment with DNA damaging agents. These findings are consistent with a model whereby cellular DNA-damage-response proteins restrict rAAV transduction by negatively regulating rAAV genome processing.